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|+ Introduction

» Traffic policy CH
* Financing:
Public transport fund

* Most important project:
New Rail Link through the Alps (NRLA)

e Supervision
e Conclusions
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The Alps
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A barrier for transportatlon




L+ Transalpine Swiss freight traffic:
subdivision and modal split
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+ Swiss Traffic evolution until 2030

+ 54%

+24%

2005 2010 2015 2020 2025 2030

B Personenverkehr O Guterverkehr
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© Elements of the Swiss transport policy

Large railway infrastructure projects:

Railway 2000 v NRLA (NEAT)

. FDR (ZEB)
Noise abatement

High Speed Links  Aggi0-projects
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Expenses for infrastructure
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@  Improvement of the railway network
(large-scale projects until 2030)

Ordinary Budget
2007-2010

PN Infrastructure Fund for
Agglomeration Projects
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Milano
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¥  New Railway link through the Alps:
The first voting

Information
booklet 1992

"Was ist die NEAT?
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Zum Vorhaben der neuen schweizeri-
schen Eisenbahn-Alpentransverssle
(MEAT} gehdiren vier Elemente:

- Die Neubaustrecke Arth-Goldau-
Lugann mit Basistunneln am Gott-
hard |ca. 50 km) und am Monte
Cener {126 km}._

- Die Basislinie aus dem Raum Fru-
tigen ins Hhonetal (ca. 30 km). Sie
verbindet zudem zwei  National-
sirassen, indem sie auch dem Auto-
verlad diert.

- Der engere Anschluss der West-

\:ichweiz an das europdische Schie

nennetz. Die Schweiz wird dber
Genl und Basel erschlossen, und die
dazwischen liegenden Verbindun-
gen Im Jura werden verbessert.

- Der Einbezug der Ostschweiz
durch den Bau neuer Linien aus dem
Raum Zug ‘n den Raum Zirichses.
Darliberhinaus werden die Zufakr-
ten won St. Gallen in den Raum
Zirichsee verbesser: und der Bahn-
haf Chur ausgetaut. In Sedrun {Sur-
sehva) ist zur Erschliessung der Bau-
stelle ein Schacht mit verbesserten
Zufahrten vorgeschen.
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@  Vote on public transport funding

) 3 e 1
uil

) WP

29.11.1998

Noise
abatement
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¥ Public transport fund

(cross financing) aa—

(Alp Transit)
12,3 bn. €

RAIL 2000
and FDR
6 bn €

2/3 of Heavy
Vehicle Fee

Public

™ —— Transport

Inera Il 1aX

(25% for NRLA) Fund
19,7 bn €

High speed
Links
0,6 bn €

VAT (0,1 %)
Noise

Abatement
0,8bn €
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@  Public Transport Fund

advance / debt redemption
system change

2.5 Mrd

2.0 Mrd

1.5 Mrd

1.0 Mrd

0.5 Mrd

0.0 Mrd

B payments I ecarmarked revenues
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O

NRLA: The AlpTransit tunnels

St. Gallen
Zurich

Lotschberg -
Base Tunnel
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@  Overview Lotschberg base tunnel
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Lotschberg tunnel system

i
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Ferden

Steg/
Portal Niedergesteln
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O

Lotschberg base tunnel

a . ) j‘A !\ 0 s aer A L
eginning of éLO._o ' /gw F b o \ bk

& Opening: Dec _ -.r/

s

stworthiness of tt

[ | 015 CUREE

Dr. R. Sperlich / Zaragoza 31 ™ October 2008 16



O

Profile of the Gotthard axis
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+
Gotthard base tunnel: features

e Tunnel length: 57.0 km
* Two single track tubes
* Tunnel profile: EBV IV

e Connecting galleries all 300m

e Culmination point: 550 m
« Maximum overlay: 2,300 m

» Cost of the Gotthard base tunnel:
approx. CHF 9,7 bn / € 6,0 bn (1998)
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O

Gotthard base tunnel
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Umgehungsstollen
Bodio

Faido
- 2
Betriebszentrale ,/’.C\‘~’
Faido . 27 > Multifunktionsstelle

20



o  Gotthard base tunnel —
scheme of tunnel system

South Portal

. . Crossover _g®
Multifunction i

Station Faido

Adit and Ventilation

Emergency
Shaft

Station

Emergency
Station

Access Tunnel
Faido (2,7 km)

Shaft Sedrun

Multifunction
Station Sedrun

Emergency _g
Sta tEG n__‘_. *=-'-_'.'

Emergency
Station

North Portal 1 >
E!‘Stfefd 4

Access Tunnel
Amsteg (1,8 km)

ca.40m

6.1.2_Schema. GBT Tunnekystam_98_0085 S



©  Sedrun - emergency station

Multifunktionsstelle

Schacht Sedrun

Multifunktionsstelle
Sedrun

Tunnelréhre

Portal ,.-r '

Erstfeld o

Zugangsstollen
Amsteg

Flucht-
rohre

Abluft
Frischluft




Sedrun - elevator

© AlpTransit Gotthard AG
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U  Bodio south portal: construction site
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L+ Ceneri Base Tunnel

Tunnel length: 15.4 km

OO
. =4
Two single track tubes oo
H . Oot‘:@@& l
Tunnel profile: EBV IV o R

Connecting galleries all 300m

Max. speed for passenger trains: 250 km/h
Max. speed for freight trains: 160 km/h
Opening: 2019

>
, ensterstollen
, Eir;il#ir;céungsstollen |
Zwischenangriff
—o‘&@ Sigirino
e
(C&;’:ﬁ_‘g) & o
i At the end of 2009, the tunneling in the main
& tubes will begin out of the intermediate access.
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Geological challenges

Deformation of steel arches at the tunnel base
In easily deformable rock formations and due to mountain
overlay of more than 2000m.
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+ Gotthard base tunnel — geological section

== N0t excavated
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NEAT - additional costs (estimation)

final costs: 12,4 bn €
(estimation FOT,

incl. risk share) addtitional ———
costs
+4.4bn € technology progress

politically related

\ delays

geology

project extensions

cost reference base
1998: 8,0 bn € awarding
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@ NEAT: Development of final costs

(price level 1998, without risk share)

11,6 bn €

207 184 184 18,5

18 -

16,3 16,4 16,6 16,7 16,9

15,7 15,9

14,8

8,0bn € 13,9 142 143 145
14 4L~ ~ 134

12,8
12,2 12.2

10 -+

Mrd. sFr.

2 -

0O +

Standberichte SB SB SB SB SB SB SB SB SB SB SB SB SB SB SB SB SB SB SB SB

1/1999 11/1999 1/2000 11/2000 1/2001 11/2001 1/2002 11/2002 1/2003 11/2003 1/2004 11/2004 1/2005 11/2005 1/2006 /2006 1/2007 11/2007 1/2008 11/2008

1999 2008
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U  Credit situation NEAT

In the first years, NEAT was
knowingly underfinanced.

On 16.9.2008, Parliament
authorized the new NEAT global
credit.

I For the first time in its history,
NEAT is fully financed
® (12 billion €)
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U  Gotthard axis: Organisation

r Commissions H Parliament )—‘ NEAT Supervision

- | Delegation
| Federal Council 7
Financial Control !

Departement

Experts

AlpTransit Gotthard Ltd (ATG)
(operator) . (constructor)

———

Annntvrantr

Annntvrant~y

— = monitoring and audit

contractor
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The operator Is not the constructor

The organizational separation has

» advantages:
1) cost cutting through contradictory interests
constructor --> low investment costs
operator --> high investment costs
(lower costs for renewal and maintenance)
2) In case of problems, the autority can take a decision.

» Inconveniences:
1) supplementary interfaces
2) risk that project elements are ,forgotten®

Important:
Strong and ,,in time* collaboration between constructor and operator
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Principles of project management

Management requires:

» Objective = agreement on project requirements €
> Procedure = referential bases []

» Control = periodical comparisons between reality and forecasts
4

» Instruments = modification reports, risk management,
reports, controls, etc.

g 38 8 & _§ 3 & g8
L L~

[
4

Instruments
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O

Levels of project supervision

t FOT Constructors

Standard - Repop’f’i-.ng

auditing

NEAT Controlling Directive
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Conclusion

« Ensured financing = determining factor
« Organization model operator < > constructor
e Supervision functions require clear repartition of roles

« Establishing good control system

* Foreseeing costs for adaptation to technological
progress
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@  The Alps - not only an obstacle!
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Director
Cr. Max Friedli *

U  Organisation: Fed. Office of Transport

Safety Risk Management
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Auditing
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Safety Engineering
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Gotthard axis: additional costs

final costs: 11,874 bn SFR
(estimation ATG)

additional costs

+4,158 bn SFR

safety and
technology progress

politically related
delays

geology
cost reference base
1998: 7,716 bn SFR awarding
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O

bn SFR

Cost development of Gottard axis

14.000

13.000 A

12.000

11.000 A

10.000

9.000 A

8.000 A

7.000 A

6.000 -

5.000 A

4.000 -

3.000 -

2.000 A

1.000 A

probable final costs
(price rises incl.)

paid

0
Stand- SB SB SB SB SB SB

SB

SB SB

SB

SB SB SB SB SB SB

SB

berichte  11/2000 1/2001 /2001 1/2002 11/2002 1/2003 11/2003 1/2004 11/2004 1/2005 /2005 1/2006 11/2006 1/2007 11/2007 1/2008 11/2008

== Rechnungen ([KS14]-[KS15]-[KS17])

Vergaben [KS09]

=== mutmassliche Endkosten ([KP08]-[KS15])
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0661

Time frame

G20c

= N N N N N
O ) ) &) ) )
© - - = o N
o1 ) @) o o1 )
RAIL 2000/1
NEAT (AlpTransit)

Noise Abatement

High Speed Links

Future Development of the
Railway Infrastructure FDR
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© Ceneri base tunnel

Tunnal
Bellinzona

——

Knoten
Camorino

- luino

,' _ Ceneri-Basistunnel -
15.4 Km

-

Sigiring.;

Tunnel Offene Strecke

Linfe ATG

Stolan

Furickgestelt ¥
¥ Ver

¥ant. Cption

— Betfohende Linke

Strassentunnel-Profekt
Vedegglo-Cassarate

"SR Korridore Sid
Arschiuss nach ftalien
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U  Gotthard base tunnel:

solid rock

bore width

pressing rock

8.60 — 8.80m

9.20-13.08 m
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¥  Railway traffic across the Alps

Gotthard 14.3 mio net tly

Lotschberg 5.6 mio net tly

St. Gotthard

Lotschberg

Genéeve 53

Simplop

Domodossola

{

Luino v/

“‘, Chiasso
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U Lotschberg axis: travel times

3h 16

Bern - Milano

2h 42' (- 38 Min.)

With LBT

Berne - Sion 2h 23

With LBT ﬁg 1h 45' (-34 Min.)
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O

Public Transport Fund: estimate of
expenses

~7 CHF
(~4.4€)

Investments

B pricerises

B interests

~10 CHF 31.4 CHF
(~6.3€) (~19.7 €
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Financing (1)

i
{9
.' !

Infrastructure Regional transport Freight transport

\/

Federal budget Aimn:

Maintain performance
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O

Financing (2)

Lotschberg Gotthard Mattstetten-Rothrist

N——

Public Transport
Fund Aim:

Improve performance
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U Infrastructure fund: financing

Mineral Oil Tax

Highway —_ Fonds
vignette ~_

Completion of national

-7 road network (8.5 billion)

Suppression of congestion

~ nat. road network (5.5 billion)

~* Agglomeration traffic (6 billion)

T \ Substance maintenance

One-time payment 2.6 bil. Fr

In per. regions (0.8 billion)

Investment volume
20.8 billion (2005)
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U Modifications Lotschberg axis

O Sicherheit und Stand der Technik (321 Mio.)

O Verbesserungen fir Bevolkerung und Umwelt (292 Mio.)
@ Politisch begriindete Verzégerungen (- Mio.)

B Geologie (244 Mio.)

@ Vergabe und Bauausfiihrung (182 Mio.)

B Urspringliche Kostenbezugsbasis (3 214 Mio.)

Alle Zahlenangaben in Millionen Franken gerundet; Preisstand 1998

Mehrkosten Achse
Lotschberg:
+1 039 Mio. Fr.

-

Mutmassliche
Endkosten:
4 253 Mio. Fr.

Dr. R. Sperlich / Zaragoza 31 ™ October 2008

50



0 Modifications Gotthard axis

Sup. costs

Gotthard axis:
@ Sicherheit und Stand der Technik (1 974 Mio.) +4 158 mio. Fr.

O Verbesserungen fir Bevolkerung und Umwelt (259 Mio.)

@ Politisch begrindete Verzégerungen (595 Mio.)

B Geologie (780 Mio.)

@ Vergabe und Bauausfuhrung (550 Mio.)

W Urspriungliche Kostenbezugsbasis (7 716 Mio.)

Probable end costs: 11 874

All cost data are rounded in million francs, prices of 1998 miO Fr
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